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(54) Digital broadcast receiving system 

(57) A digital satellite broadcast receiving system is 
proposed in which the necessary packets of an 
MPEG2-based transport stream (39) can be transferred 
to the system memory (8) of a computer (18) to facilitate 
processing of packets by a CPU (13). The system has 
means (4, 33, 50) for filtering packets, by packet ID. 
from an MPEG2-based transport stream (39), which is 
output by a digital satellite broadcast, tuner (2; 70), to 
facilitate section formation from packets of the MPEG2- 
based transport stream (39) by a CPU (13) of a compu- 
ter (18), filtering being performed after the transport 
stream (39) is descrambled if the broadcast is a sub- 
scription broadcast; a buffer memory (34) for storing the 
filtered data, which has been output by the filter means 
(4, 33. 50), until the data can be accessed by a host bus 
(14; 75); and DMA control means (35) for transferring, 
by direct memory access, content of the buffer memory 
(34) to the system memory (8) of the computer (18) via 
thehostbus(14;75). 
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Description 

FIELD OF THE INVENTION 

[0001 ] This invention relates to a system for receiving 
a digital broadcast in an information processor such as 
a computer. More particularly, the invention relates to a 
method of processing received data. 

BACKGROUND OF THE INVENTION 

Description of the Related Art 

[0002] Examples of the prior art are disclosed in the 
following literature, by way of example: (1) Japanese 
Patent Kokai Publication JP-A-8-307784, (2) Japanese 
Patent Kokai Publication JP-A-8-237154 and (3) Japa- 
nese Patent Kokai Publication JP-A-5-328320. 
[0003] JP-A-8-307784 discloses a method of receiv- 
ing a TV broadcast at a personal computer which 
involves a method of making a connection when an ana- 
fog terrestrial TV broadcast is received by the personal 
computer. Specifically, since a video signal, audio sig- 
nal, data signal and control signal appear at the output 
of a broadcast reception card, a personal computer can 
be converted to an analog terrestrial TV receiving sys- 
tem if the card is connected to circuitry within the per- 
sonal computer. However, since a digital broadcast 
employs a receiving scheme different from that of an 
analog broadcast, it is not easy to realize the proposed 
system. . 

[0004] JP-A-8-237154 teaches to connect a tuner 
card for a digital broadcast to a personal computer, 
whereby the digital output of the tuner is input to the per- 
sonal computer so that the personal computer can 
\ receive the digital broadcast with ease. With this set-up, 
however, a subscription broadcast cannot be received. 
[0005] In order to receive a subscription broadcast, an 
IC card is necessary when the broadcast is a digital sat- 
ellite broadcast Fig. 1 1 illustrates the configuration of a 
typical digital satellite broadcast receiver system 
according to the prior art. As shown in Fig. 11 , a digital 
satellite broadcast receiver 119, to which a parabolic 
antenna 101 is connected, includes a digital satellite 
broadcast tuner 102, a descrambler 103, a transport 
stream decoder 105, a DRAM 104, a decoder 106 in 
compliance with the MPEG2 standard, an SDRAM 107, 
a video encoder 108 and an audio D/A converter 109. 
The computer side of the receiver has a microcomputer 
1 12, a ROM 1 13, a DRAM 1 14, a network control circuit 
1 18 for controlling the connection to a telephone line, a 
modem 1 1 7, a control unit 1 1 1 associated with a remote 
controller and control panel, and an IC card interface 
116. The microcomputer 112 sends data to and 
receives data from the transport stream decoder 105 
and descrambler .1 03 via a system bus 110. 
[0006] In the conventional system shown in Fig. 11, 
the special-purpose IC card 115 is required in order to 



view and hear a subscription broadcast. Information 
such as the channels capable of being received from a 
subscription broadcast for which the subscriber has 
given agreement is stored on the IC card and the card is 

s always necessary~~to acquire the subscription broad- 
cast. The conventional digital satellite broadcast 
receiver is controlled by the equivalent of a 16-bit micro- 
computer and performs operations such as the 
descrambling of a subscription broadcast. In order to 

?o decode MPEG2 transport streams, use is made of an 
LSI chip in special -purpose hardware and section for- 
mation of packets is carried out using a memory con- 
nected to or incorporated within the LSI chip. 
[0007] Further, JP-A-5-328320 discloses an arrange- 

15 ment in which, in a manner similar to that of JP-A-8- 
307784, character information for an analog terrestrial 
character multiplex TV broadcast is input to a personal 
computer by an RS-232C interface. However, this 
arrangement does not support digital broadcast. 

20 

SUMMARY OF THE DISCLOSURE 

[0008] The following problems have been encoun- 
tered in the course of investigations toward the present 
25 invention. 

[0009] Thus, the conventional systems have the fol- 
lowing problems: 

[001 0] One problem is that section formation of pack- 
ets constituting an MPEG2 transport Stream is carried 

30 out by a special-purpose MPEG2 transport stream 
decoder LSI chip and a memory connected to or incor- 
porated within the LSI, chip. The reason for this is that 
the processing capability of the microcomputer that 
implements overall control is not adequate for carrying 

35 out the section formation. 

[001 1] : A second problem is that in order to perform 
descrambling to receive a digital satellite subscription 
broadcast, a microcomputer executes processing which 
includes fetching a descrambling code that has been 

40 written to an IC card and descrambling scrambled pack- 
ets contained in an MPEG2 transport stream output by 
a digital tuner. Since overall management of a digital . 
satellite broadcast receiver is carried put by the micro- 
computer, cost would be too high if management were 

45 performed by a processor other than this microproces- 
sor. 

[001 2] A third problem is that an MPEG2 decoder LSI 
chip comprising hardware is necessary in order to 
decode compressed video and audio in the digital sat el - 
so lite broadcast receiver: The reason for this is that the 
capability of the microcomputer controlling the receiver 
is not sufficient for executing MPEG2 decoding. Even if 
a processor having sufficient capability is developed, 
once the product is shipped the existing processor can- 
55 not be easily replaced by the processor of higher capa- 
bility. 

[0013] Accordingly, an object of the present invention 
is to provide a digital broadcast receiving system for use 
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with an information processor, in which use of a special- 
purpose LSI chip is unnecessary for forming a section 
of packets of an MPEG2 transport stream, the section 
formation may be carried out by a computer CPU with 
the minimum amount of hardware, and it is unnecessary 
to use a special-purpose microcomputer for the 
descrambling that is needed to-receive a subscription 
broadcast, with the descrambling being implemented by 
the minimum amount of hardware by performing control 
using the computer CPU, thus making it possible to 
exploit the processing capability of the computer CPU to 
the maximum extent. 

[0014] Further objects of the present invention will 
become apparent in the entire disclosure. 
[0015] According to one aspect of the present inven- 
tion, the foregoing object is attained by providing a sys- 
tem for receiving a digital broadcast in an information 
processing apparatus such as a computer, the system 
having means for filtering an MPEG2-based transport 
stream and means for transferring the filtered stream to 
the system memory of a computer by DMA. 
[0016] . More specifically, the system according to the 
present invention includes filtering means for filtering 
packets, by a specified packet ID (termed PID), from a 
MPEG2 -based transport stream output by a descram- 
bler. DMA control means (DMA controller) for transfer- 
ring the filtered output to a system memory of a 
computer, and a FIFO (First In First Out) memory, which 
is provided between the filtering means and the DMA 
control means, for when the computer bus is congested. 
[0017] In another aspect of the invention, the system 
includes means for accessing an IC card from a compu- 
ter CPU, and means for accessing a descrambler. 
[0018] More specifically, the system according to the 
present invention includes an IC card interface for 
accessing an IC card, an RS-232C controller for per- 
forming communication of data, and an input/output 
(I/O) controller adapted so that access is possible from 
a computer CPU, the input/output controller providing a 
signal descrambler access and a signal for controlling a 
tuner. 

[0019] Further, since accessing of an IC card involves 
a data transfer speed that is very low in comparison with 
the data transfer capability of a computer bus, a FIFO 
memory is provided between the RS-232C controller 
and the input/output controller in order to lighten the 
load on the computer bus when the IC card is accessed; 
[0020] In operation, a MPEG2 transport stream output 
by a digital tuner is descrambled by a descrambler rf the 
broadcast is a subscription broadcast that has been 
scrambled. If the broadcast is not a subscription broad- 
cast, then the transport stream is allowed to pass 
through and is output as is. 

[0021] The MPEG2 transport stream output by the 
descrambler is filtered based upon packet IDs con- 
tained in packets, only packets desired by the sub- 
scriber are extracted and these packets are transferred, 
by DMA,, through a FIFO memory to the. system mem- 
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ory of a computer by a DMA controller. 
[0022] By virtue of this arrangement, only Packets of 
identical PIDs are transferred to the system memory. As 
a result, the computer CPU is capable of executing 
5 processing for forming original transmitted section(s) 
while observing the headers of packets. This can be 
accomplished without subjecting the computer CPU to 
an excessive load. 

[0023] In a case where a subscription broadcast is 
10 received, data that has been formed into section(s) is 
transferred via the input/output controller in an amount 
that conforms to the capacity of the FIFO memory. The 
FIFO memory transfers the data to the RS-232C con- 
troller, which proceeds to convert the data to serial data 
is and transfer the data to the IC card interface. 

[0024] The IC card interface transfers data to the IC 
card. Since accessing of the IC card is by hatf-duplex- 
ing, only the required number of items of data are trans- 
ferred to the IC card. After all the necessary data has 
20' been transmitted, the IC card interface reads the data 
out of the IC card following a delay for processing involv- 
ing the IC card. 

[0025] The data that has been read out is converted 
to. parallel data by the RS-232C controller and the data 

.25 is transferred to the FiFO memory. When the data 
enters the FIFO memory, an interrupt signal is sent to 
the computer. The computer reads the data that has 
entered the FIFO memory out to the system memory via 
the input/output interface. The computer CPU outputs 

30 the data, which has been read out of the IC card, to the 
descrambler via the input/output controller. Thus the 
descrambler is capable of descrambling the data. 
[0026] Thus, in accordance with the present invention, 
descrambling for receiving a subscription broadcast 

35 from the section formed data can be performed by the 
CPU of a computer. 

[0027] Particularly, the present invention provides 
solution according to various specific aspects. 
[0028] According to a first aspect, there is provided a 
40 system for receiving a digital satellite broadcast in an 
information processing apparatus. The system com- 
prises: 

(a) filter means for filtering packets, by packet lb. 
45 from an MPEG2 -based transport stream, which is 

output by a digital satellite broadcast tuner, to facil- 
itate section formation from packets of the MPEG2- 
based transport stream by a CPU of a computer, fil- 
tering being performed after the transport stream is 
so descrambled H the broadcast is a subscription 
broadcast; 

(b) a buffer memory for storing resulting filtered 
data, which has been output by said fitter means, 
until the data can be accessed by a host bus; and 

55 (c) DMA control means for transferring, by direct 
memory access, content of said buffer memory to a 
system memory of the computer via the host bus. 
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[0029] According to a second aspect, there is pro- 
vided a system receiving a digital broadcast in an infor- 
mation processing apparatus comprising: 

(a) an input/output controller for writing/reading the 
content of the system memory obtained from the 
host bus in order that data for descrambling may be 
sent to the IC card by the CPU so that this data may 
be read out of the IC card; 

(b) a second buffer memory for temporarily storing 
data sent to the IC card; and 

(c) RS-232C control means for transmitting data in 
said buffer memory to the IC card via an IC card 
interface; 

(d) wherein after the data is transmitted to the IC 
card, the data for descrambling is read by said RS- 
232C control means via the IC card interface; 

(e) wherein the data read by said RS-232C control 
means is stored temporarily by said second buffer 
memory until the data can be accessed by the host 
bus; and 

(f) wherein the descrambling data, which has been 
. read out to the system memory from said second 

buffer memory via the host bus, is written to said 
descrambler via said input/output controller, where- 
upon a digital satellite subscription broadcast is 
descrambled. 

[0030] In the aforementioned aspects, the buffer 
memory may each comprise a first in first out FIFO 
memory. 

[0031] In the system of the first aspect, packets of a 
descrambled MPEG2-base transport stream are 
assigned video and audio IDs as IDs of packets in the 
MPEG2-based transport stream, the packets are trans- 
ferred to a system memory of a computer by direct 
memory access, a video and audio MPEG2 -based 
packetized elementary stream is created from the pack- 
ets, which have been transferred to the system memory, 
by a CPU of the computer, the packets are decoded by 
the CPU, and the result of decoding video is transferred 
to a video display unit of the computer to display video 
on a display device, and the result of decoding audio is 
transferred to an audio reproducing unit of the computer 
to reproduce audio from a speaker. 
[0032] In the system, the filter means for filtering pack- 
ets from the MP EG2 -based transport stream has a spe- 
cial-purpose fitter for video and audio packets among 
the packets of a descrambled MPEG2-based transport 
stream; ... 

the filter for video and audio packets allowing only a 
packetized elementary stream to pass, stores this 
output in an MPEG2-based transport stream buffer 
. and transfers the stream to an MPEG2 decoder, fol- 
lowed by decoding the stream; 
wherein the result of decoding video is transferred 
to a video display unit of a computer to display 



video on a display device; with the result of decod- 
ing audio being transferred to an audio reproducing 
unit of the computer to reproduce audio from a 
speaker; 

s wherein in order to achieve conformity between an 

encoder clock on the side of a broadcasting station 
and a decoder dock on the receiving side in said ti- 
ter means, program clock reference data, termed 
PCR data, is filtered in the filter means for filtering 

io the MPEG2-based transport stream; and 

wherein a controller of a voltage-controlled oscilla- 
tor VCO has means for obtaining the difference 
between a filtered PCR value and the value of a 
count of decoder clock pulses supplied to the 

is MPEG2 decoder, performing adjustment in such a 
manner that the PCR value and value of the count 
will agree, and adjusting dock frequency of the 
MPEG2 decoder from the voltage-controlled oscil- 
lator VCO 

20 r 

[0033] In the foregoing system a digital terrestrial TV 
broadcast tuner is substituted for the digital satellite 
broadcast tuner, and a decoder for supporting high-def- 
initioh-dass high resolution is substituted for the 
25 MPEG2 decoder, so that digital terrestrial TV can be 
viewed by the computer. 

[0034] According to a third aspect of the present 
invention, there is provided a system for receiving a dig- 
ital satellite broadcast in ah information processing 
30 apparatus. The system comprises: 

(a) filter means for extracting packets having Ids 
that match a packet ID. termed PID, specified in 
advance, said packets being extracted from an 

35 MPEG2-based transport stream supplied by a dig- 
ital satellite tuner, subject to via a descrambler for 
descrambling in case of a subscription broadcast; 

(b) a buffer memory for temporarily storing a packet 
output by said filter means; and 

40 (c) DMA control means for transferring, by direct 
memory access, content of said buffer memory to a 
memory of the side of a computer. 

[0035] This system, further comprises: 

45 : '■ 

an IC card interface for accessing an IC card; 
communication control means for communicating 
data with said IC card interface; and 
input/output control means for providing access 
so from a CPU of the information processing appara- 
tus; 

wherein data on the IC card is read in via the IC 
card interface arid stored in the memory on the said 
of the computer via the communication control 
55 means and the input/output control means, and a 
signal for supplying said descrambler with key data 
for descrambling and a control signal for contrdling 
said tuner are output by said input/output control 
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means; and 

wherein a second buffer is provided between the 
communication control means and said input/out- 
put control interface, reading/writing of the IC card 
and control of descrambiing being controlled, upon 
receiving subscription broad cast, by said CPU. 

[0036] Other features and advantages of the present 
invention will be apparent from the following description 
taken in conjunction with the accompanying drawings, 
in which like reference characters designate the same 
or similar parts throughout the figures thereof. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0037] 

Fig. 1 is a block diagram illustrating the configura- 
tion of a system for practicing a mode of the present 
. invention; 

Fig. 2 is a block diagram showing the construction 
of a filter and transport controller in this mode of 
practicing the invention; 

Fig. 3 is a diagram useful in describing the con- 
struction and principles of a filter in this mode of the 
practicing the invention; 

Fig. 4 is a diagram useful in describing the opera- 
tion of the filter in this mode of the practicing the 
invention; 

Fig. 5 is a flowchart illustrating the flow of process- 
ing for descrambiing a subscription broadcast in 
this mode of the practicing the invention; 
Fig. 6 is a block diagram illustrating the configura- 
tion of a system according to a first embodiment of 
the present invention; 

Fig. 7 is a block diagram illustrating the configura- 
tion of a system according to a second embodiment 
of the present invention; 

Fig. 8 is a block diagram showing the construction 
: of a filter and transport controller according to the 
second embodiment; 
• Fig. 9 is a diagram useful in describing the opera- 
tion of a VCO controller according to the second 
embodiment; 

Fig. 1 0 is a block diagram illustrating the configura- 
tion of a system according to a third embodiment of 
the present invention; and 

Fig. 11 is a block diagram illustrating the configura- 
tion of a system according to the prior art. 

DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 

[0038] Modes for practicing the present invention will 
be described below with reference to the drawings. 
[0039] Fig. 1 is a block diagram illustrating the config- 
uration of a system for practicing a mode of the present 
invention. 



[0040] As shown in Fig. 1 , a digital satellite broadcast 
receiving unit 7 has a parabolic antenna 1 for receiving 
the radio waves of a digital satellite broadcast, and a 
digital satellite broadcast tuner 2 for performing a trans - 
5 ponder selection, demodulation for restoring the radio 
waves to the original digital signal, and error correction, 
thereby obtaining an MPEG2-based transport stream 
delivered as an output. 

[0041] At this time the control terminal of the digital 
io satellite broadcast tuner 2 is connected to a filter and 
host bus controller 4. 

[0042] Next, the MPEG2 transport stream is trans- 
ferred to the filter and host bus controller 4 via a 
d esc rambler 3. Key data for the purpose of descram- 
75 bling is sent from the filter and host bus controller 4 to 
the descrambler 3. 

[0043] The filter and host bus controller 4 has an inter- 
face for transmitting data to an IC card interface 6, 
which is for accessing an IC card 5. The filter and host 
20 bus controller 4 is connected to a host bus 14 of a per- 
sonal computer 18 and is capable of accessing a CPU 

13 of the personal computer 18. Thus the digital satellite 
broadcast receiving unit 7 is connected to the host bus 

14 of the personal computer 18. 

25 [0044] The personal computer 18 generally executes 
data processing using the CPU 13, host bus 14 and a 
controller 9 for controlling a system memory 8. An 
image display unit 10 connected to the host bus 14 dis- 
plays an image on a display device 15 such as a CRT, 

30 and an audio reproducing unit 1 1 connected to the host 
bus 14 produces audio from a speaker 16. A modem 12 
connected to the host bus 1 4 makes possible data com- 
munication by being connected to a telephone line 1 7. 
[0045] The operation of this mode of practicing the 

35 invention will be described in detail with reference to 
Figs. 1 through 5. 

[0046] Fig. 2 is a block diagram showing the construc- 
tion of the filter and host bus controller 4 in this mode of 
practicing the invention, Fig. 3 is a diagram useful in 
40 describing the construction and principles of the filter, 
Fig. 4 is a diagram useful in describing the operation Of 
the filter, and Fig. 5 is a flowchart for describing the flow 
of processing for descrambiing a subscription broad- 
cast. 

45 [0047] Radio waves are received by the parabolic 
antenna 1 . Tuner setting, such as satellite transponder 
switching, demodulation and error correction are per- 
formed in the digital satellite broadcast tuner 2 by the 
CPU 13 of the personal computer 18, whereby the dig- 
so ital satellite broadcast tuner 2 outputs a MPEG2 trans- 
port stream. Since a subscription broadcast channel 
has not yet been descrambied, such a broadcast is 
descrambled by the descrambler 3 and converted to a 
descrambied MPEG2 transport stream in a case of sub- 
55 scription broadcast. At this time a key for the purpose of 
descrambiing is sent from the system memory 8 of the 
personal computer 18 to the descrambler 3 under the 
control of the CPU 13. 
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[0048] As shown in Fig. 2, an MPEG2 transport 
stream 39 output by the descrambler 3 is filtered by a 
transport stream filter 33 in the fitter and host bus con- 
troller 4. The transport stream 39 is filtered based upon 
the IDs of packets, which are desired to be filtered, 
decided beforehand by a program run by the CPU 13. 
[0049] Reference will be had to Fig. 3 to describe the 
filtering operation. 

[0050] The MPEG2 transport stream is composed of 
transport packets having a fixed length of 188 bytes. 
[0051] Each transport packet comprises a synchroni- 
zation byte; an error indicator, which indicates whether 
or not a bit error is present in the packet; a unit start indi- 
cator, which indicates that a new PES (Packetized Ele- 
mentary Stream) starts from the payload of this 
transport packet; transport packet priority; a PID 
(Packet Identification address), which is 13-bit stream 
identification information that indicates the individual 
stream attribute of the packet; scramble control, which 
consists of two bits indicating whether scrambling of the 
packet payload is necessary and the type of scrambling; 
adaptation field control, which indicates whether the 
absence or presence of an adaptation field in this 
packet and the absence or presence of a payload; a 
cyclic counter, which consists of four bits representing 
information detecting whether some packets having the 
same PID have been discarded in-transit; and a 184- 
byte payload. 

[0052] The filter is constituted by a filter block 50 com- 
prising a filtering PID register 51 arid a comparator 52. 
The filter examines the bits representing a PID in the 
MPEG2 transport stream. Specifically, the comparator 
52 compares the value of the PID with the value of a 
PID, which is desired to be filtered, that has been set in 
the PID register 51 beforehand by the CPU 13. The 
comparator 52 outputs logical n V when the compared 
PIDs match and logical "0* when the PIDs do not miatch. 
[0053] A plurality of the filter blocks 50 may be used 
so that a plurality of PIDs may be filtered simultane- 
ously. In such case the OR of the outputs of the fitter 
blocks is obtained by an OR gate 53 and the output of 
the OR gate is the filter output; 

[0054] The operation of packet filtering is decided by 
the state of the signal output by the filter. Let Y repre- 
sent the output signal. The transport stream filter 33 
operates in such a manner that a packet is ignored and 
discarded when Y is logical "0" but is transferred to a 
FIFO memory 34 of Fig. 2 when Y is logical "1 "1 
[0055] Data that has been transferred to the FIFO 
memory 34 is DMA-transferred to the system memory 8 
of personal computer 18 by a DMA controller 35. Fig. 4 
illustrates the operation of this filter. It will be understood 
that packets (transport packets) whose PID values 
match the set PID values in the register 51 are extracted 
from the MPEG2 transport stream by the filter. . 
[0056] Since only packets required are filtered by the 
program of the CPU 13; only packets desired are trans- 
. ferred to the system memory 8 by the program. 



[0057] The program executed by the CPU 13 exam- 
ines the data that has been transferred to the system 
memory 8. Since the packets are continuous, a section 
forming operation for restoring the packets to the origi- 

5 nal section of packets can be performed with ease. 
[0058] In a case where filtering has been performed 
based upon a plurality of PIDs, data can be transferred 
without sacrificing the continuity of identical packets if 
the transfer destination addresses of the system mem- 

io ory 8 are changed accordingly when the DMA transfer is 
performed. 

[0059] Operation when receiving a subscription 
broadcast will be described with reference to the flow- 
chart of Fig. 5. 

is [0060] When a subscription broadcast is to be 
received the first time, it is necessary for the customer 
to previously enter into an agreement with the broad- 
cast provider and write EMM (Entitlement Management 
Message) data to an IC card (step 501 in Fig. 5). The 

20 EMM data contains the subscription broadcast agree- 
ment information. When the customer concludes the 
agreement, the broadcasting station uses a satellite to 
transmit the EMM data together with the MPEG2 trans- 
port packets. The EMM data, therefore, is filtered and 

25 . extracted by program. 

[0061 ] The EMM data that has been extracted is sent 
to the FIFO memory 31 via the host bus 14 and an I/O 
(input/output) controller 32, which is shown in Fig. 2. 
[0062] With reference to Fig. 2, the data from the FIFO 

30 memory 31 is converted to serial data by an RS-232C 
controller 30 and the converted data is written to the IC 
card 5 as the EMM data through the IC card interface 6. 
[0063] Key information for descrambiing cannot be 
read out of the IC card 5 unless this operation is carried 

35 OUt. 

[0064] Further, card-specific ID information contained 
on the IC card 5 is read by the IC card interface 6 and 
converted to a parallel signal through the RS-232C con- 
troller 30, whence the parallel signal is transferred to the 

40 FIFO memory 31 . When the data has entered the FIFO 
memory .31, an interrupt is issued to the CPU 13, in 
response to which the CPU 13, in accordance with the 
program, transfers the data in the FIFO memory 31 to 
the system memory 8 via the host bus 14 by means of 

45 the I/O controller 32. 

[0065] The ID information of the IC card 5 is set in the 
descrambler 3 in advance by the I/O controller 32 via 
the host bus 14. ft is required that this be carried out in 
advance by an initial setting. 

so [0066] Next. ECM (Entitlement Control Message) data 
is received (step 502 in Fig. 5). The ECM data contains 
data needed to extract, from the IC card, the key for 
descrambiing a subscription broadcast. The broadcast- 
ing station uses a satellite to transmit the ECM data, for 

55 every subscription broadcast program, together with the 
MPEG2 transport packets while the broadcast is being 
performed. The ECM data, therefore, is filtered and 
extracted by program. 
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[0067] The ECM data that has been extracted is sent 
to the FIFO memory 31 via the host bus 14 and an I/O 
controller 32, which is shown in Fig. 2. The data from 
the FIFO memory 31 is converted to serial data by the 
RS-232C controller 30 and the converted data is written 
to the IC card 5 as the ECM data through the IC card 
interface 6 (step 503 in Fig. 5). 

[0068] Next, after a delay equivalent to the time nec- 
essary for processing data from the IC card 5, the key 
data needed for descrambling is transmitted. The key 
data is read by the IC card interface 6 (step 504 in Fig. 
5) and converted to a parallel signal through the RS- 
232C controller 30, whence the parallel signal is trans- 
ferred to the FIFO memory 31. When the data has 
entered the FIFO memory 31, an interrupt is issued to 
the CPU 13, in response to which the CPU 13 t in 
accordance with the program, transfers the descram- 
bling key data in the FIFO memory 31 to the system 
memory 8 via the host bus 14 by means of the I/O con- 
troller 32. 

[0069] The descrambling key data is written to the 
descrambler 3 by the I/O controller 32 via the host bus 
1 4 (step 505 in Fig. 5). The descrambler 3 descrambles 
packets of the scrambled MPEG2 transport stream out- 
put by the digital satellite broadcast tuner. 
[0070] Thereafter, until the channel is changed or the 
customer terminates viewing ("YES" at step 506), con- 
trol returns to the ECM reception processing step 502 to 
repeat the above-mentioned sequence of operations, 
namely execution of processing for receiving the ECM 
data, writing of the ECM data to the IC card, acquisition 
of the key data from the IC card and writing of the key 
data to the descrambler 3 If the channel is changed or 
the customer terminates viewing, the sequence of oper- 
ations for descrambling is terminated. 
[0071 ] Accordingly, if the descrambling processing is 
executed in the manner shown in Fig. 5 and the PID 
contained in the channel of the subscription broadcast 
is set in the filter, then descrambled video and audio will 
be transferred to the system memory 8 by DMA. 
[0072] Consequently, when the program executed by 
the CPU extracts the payload of the packet, the CPU is 
capable of extracting the PES (Packetized Elementary 
Stream) of the respective MPEQ2 video and audio. Trie 
extracted PES is decoded by the program executed by 
the CPU, the result of decoding an image is transferred 
to the image display unit 10 and video is displayed on 
the CRT 15. 

[0073] The result of decoding audio is transferred to 
the audio reproducing unit 1 1 and audio is produced by 
the speaker 16. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0074] Preferred embodiments of the present inven- 
tion will now be described in more detail with reference 
to the drawings. 



[0075] Fig. 6 is a block diagram illustrating the config- 
uration of a system according to one embodiment of the 
present invention. 

[0076] As shown in Fig. 6, a digital satellite broadcast 
5 receiving unit 71 has the parabolic antenna 1 for receiv- 
ing radio waves that have been broadcast using a com- 
munications satellite in conformity with the Japanese 
Telecommunications Technology Council (a partial 
report of July 24, 1995 in response to Inquiry No. 74). 
io and a digital communications satellite broadcast tuner 
70 for performing a transponder selection, QPSK 
demodulation for restoring the radio waves to the origi- 
nal digital signal, and error correction, thereby obtaining 
an MPEG2 transport stream delivered as an output. At 
is this time the control terminal of the digital satellite 
broadcast tuner 70 is connected to the filter and host 
bus controller 4. 

[0077] Next, the MPEG2 transport stream is trans- 
ferred to the filter and host bus controller 4 via the 
20 descrambler 3. Key data for the purpose of descram- 
bling is sent from the filter and host bus controller 4 to 
the descrambler 3. 

[0078] The filter and host bus controller 4 has an inter- 
face for communicating data to the IC card interface 6 

25 for accessing the IC card 5 in order to receive a sub- 
scription broadcast sent using a communications satel- 
lite that is in conformity with the Japanese 
Telecommunications Technology Council (a partial 
report of July 24, 1995 in response to Inquiry No. 74). 

30 The filter and host bus controller 4 is connected to a PCI 
(Peripheral Component Interconnect) bus 75 of the per- 
sonal computer 1 8, whereby access is possible from the 
CPU 13 of the personal computer 18. 
[0079] Thus, the digital communications satellite. 

35 broadcast receiving unit 71 is connected to the PCI bus 
75 of the personal computer 18; 
[0080] The personal computer 18 generally executes 
data processing using the CPU 13, PCI bus 75 and a 
North Bridge 72 for controlling the system memory 8. 

■ 40 An image is displayed on the CRT 15 by a graphics sub- 
system 73 connected to the PCI bus 75, and audio is 
reproduced from the speaker 1 6 by a sound CODEC 74 
connected to the PCI bus 75^ The modem 12 connected 
to the PCI bus 75 makes possible data communication 

45 by being connected to a telephone line 76. 

[0081] The operation of the first embodiment will be 
described in detail with reference to Figs. 2 through 6. 
[0082] Radio waves are received by the parabolic 
antenna 1. Tuner setting, such as communications sat- 

so ellite transponder switching, QPSK demodulation and 
error correction are performed in the digital communica- 
. tions satellite broadcast tuner 2 by the CPU 13 of the 
personal computer 1 8, whereby the tuner 70 outputs an 
MPEG2 transport stream. Since a subscription broad- 

55 cast channel has not yet been descrambled. such a 
broadcast is descrambled by the descrambler 3 and 
converted to a descrambled MPEG2 transport stream. 
At this time a key for the purpose of descrambling is 
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sent from the system memory 8 of the persona! compu- 
ter 1 8 to the descrambler 3 under the control of the CPU 
13. 

[0083] The MPEG2 transport stream 39 output by the 
descrambler 3 is filtered by the transport stream filter 33 5 
(see Fig. 2). The transport stream 39 is filtered based 
upon the IDs of packets, which are desired to be filtered, 
decided beforehand by the program run by the CPU 13. 
[0084] Reference will be had to Fig. 3 to describe the 
filtering operation. to 
[0085] The filter is constituted by the fitter block 50 
comprising the filtering PID register 51 and the compa- 
rator 52. The filter examines the 13-bit information rep- 
resenting the PID of the MPEG2 transport stream. The 
comparator 52 compares the value of the PID with the is 
value of a PID, which is desired to be filtered, that has 
been set in the 13-bit PID register 51 beforehand by the 
CPU 13. The comparator 52 outputs logical m V when 
the compared PIDs match and logical "0" when the 
PIDs do not match. Sixteen of the filter blocks 50 may so 
be used so that 16 PIDs may be filtered simultaneously. 
The OR of the outputs of the filter blocks is obtained by 
the OR gate 53, and the operation of packet filtering is 
decided by the state of the Y signal output by the OR 
gate 53. The transport stream filter 33 operates in such 25 
a manner that a packet is ignored and discarded when 
Y is logical "(T but is transferred to the 512-byte FIFO 
memory 34 when Y is logical "1". ■ 
[0086] Data that has been transferred to the FIFO 
memory 34 is DMA-transferred to the system memory 8 30 
of personal computer 18 by the DMA controller 35. Fig. 
4 illustrates the operation of this filter. Packets having 
identical PIDs are extracted, as shown in Fig. 4. 
[0087] . Since only packets required are filtered by the 
program of the CPU 1 3, only packets desired are trans- 35 
ferred to the system memory 8 by the program. 
[0088] The program executed by the CPU 13 exam- 
ines the data that has been transferred to the system 
memory 8. 

[0089] . Since the packets are continuous; a section <o 
forming operation for restoring the packets to the origi- 
nal section can be performed with ease. 
[0090] In a case where filtering has been performed 
based upon a 16 PIDs. data can be transferred without 
sacrificing the continuity of identical packets if the trans- 45 
fer destination addresses of the system memory 8 are 
changed when the DMA transfer is performed. 
[0091] Operation when receiving a subscription 
broadcast will be described with reference to the flow- 
chart of Fig. 5, so 
[0092] When a subscription broadcast is to be 
received the first time, it is necessary for the customer 
to previously enter into an agreement with the broad- 
cast provider and write the EMM data to an IC card 
(step 501 in Fig. 5). The EMM data contains the sub- 55 
scription broadcast agreement information. When the 
customer concludes the agreement, the broadcasting 
station uses a satellite to transmit the EMM data 



together with the MPEG2 transport packets. The EMM 
data, therefore, is filtered and extracted by program. 
[0093] The EMM data that has been extracted is sent 
to the 1 28-byte FIFO memory 31 via the PCI bus 75 and 
I/O controller 32. The data from the FIFO memory 31 is 
converted to serial data by the RS-232C controller 30 
and the converted EMM data is written to the IC card 5 
through the IC card interface (l/F) 6. The settings are: 
half duplex start-stop synchronization, one start bit, 
eight data bits, odd parity and 2-bit guard time. Key 
information tor descrambling cannot be read out of the 
IC card 5 unless this operation is carried out. 
[0094] Further, card-specific ID information contained 
in the IC card 5 is read by the IC card interface 6 and 
converted to a parallel signal through the RS-232C con- 
troller 30, whence the parallel signal is transferred to the 
FIFO memory 31. When the data has entered the FIFO 
memory 31, an interrupt is issued to the CPU 13, in 
response to which the CPU 13, in accordance with the 
program, transfers the data in the FIFO memory 31 to 
the system memory 8 via the PCI bus 75 by means of 
the I/O controller 32. 

[0095] The ID information of the IC card 5 is set in the 
descrambler 3 in advance by the I/O controller 32 via 
the PCI bus 75. It is required that the above procedure 
be carried out in advance by an initial setting. 
[0096] Next, the ECM data is received (step 502 in 
Fig. 5). The ECM data contains data needed to extract, 
from the IC card 5, the key for descrambling a subscrip- 
tion broadcast. The broadcasting station uses a com- 
munication satellite to transmit the ECM data, for every 
subscription broadcast program, together with the 
MPEG2 transport packets while the broadcast is being 
performed via the CS satellite. The ECM data, there- 
fore, is filtered and extracted by program. 
[0097] The ECM data that has been extracted is sent 
to the FIFO memory 31 via the PCI bus 75 and t/O con- 
troller 32. The data from the FIFO memory 31 is con- 
verted to serial data by the RS-232C controller 30 and 
the converted data is written to the IC card .5 as the 
ECM data through the IC card interface 6 (step 503). 
[0098] Next after a delay equivalent to the time nec- 
essary for processing data from the IC card 5, the key 
data needed for descrambling is transmitted. The key 
data is read by the IC card interface 6 (step 504 in Fig. 
5) and converted to. a parallel signal through the RS- 
232C controller 30, whence the parallel signal is trans- 
ferred to the FIFO memory 31. When the data has 
entered the FIFO memory 31, an interrupt is issued to 
the CPU 13, in response to which the CPU 13, in 
accordance with the program, transfers the descram- 
bling key data in the FIFO memory 31 to the system 
memory 8 via the host bus 14 by means of the I/O con- 
troller 32. 

[0099] The descrambling key data is written to the 
descrambler 3 by the I/O controller 32 via the PCI bus 
75 (step 505 in Fig. 5). The descrambler 3 descrambles 
packets of the scrambled MPEG2 transport stream out- 
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put by the digital communication satellite broadcast 
tuner. 

[0100] Thereafter, until the channel is changed or the 
customer terminates viewing ("YES" at step 506), con- 
trol returns to the ECM reception processing step 502 to 
repeat the above-mentioned sequence of operations, 
namely execution of processing for writing of the ECM 
data to the IC card, acquisition of the key data from the 
IC card and writing of the key data to the descrambler 3. 
If the channel is changed or the customer terminates 
viewing, the sequence of operations for descrambling is 
terminated. 

[01 01 J If the descrambling processing is executed in 
the manner shown in Fig. 5 and the PID contained in the 
channel of the subscription broadcast is set in the filter, 
then descrambled video and audio will be transferred to 
the system memory 8 by DMA. 

[0102] Consequently, when the program extracts the 
payload of the packet, the CPU is capable of extracting 
the PES of the respective MPEG2 video and audio. The 
extracted PES is decoded by the program, the result of 
decoding an image is transferred to the graphics sub- 
system 73 and video is displayed on the CRT 15. The 
result of decoding audio is transferred to the sound 
CODEC 74 and audio is produced by the speaker 16. 
[0103] A second embodiment of the present invention 
will how be described with reference to Figs. 7, 8 and 9. 
[01 04] In accordance with the second embodiment, as 
shown in Figs. 7 through 9, the filter block of the trans- 
port stream filter 33 (Sec Fig. 8) of filter and host bus 
controller 4 is provided with two filters for extracting only 
the payloads of MPEG2 video and audio from packets 
and transferring these to a hardware-implemented 
MPEG2 decoder 20 (see Fig. 7) via a 512-byte trans- 
port buffer. The decoder 20 decodes the video and 
audio, applies its video output directly to the video dis- 
play unit 10, without the intervention of the host bus 
(PCI bus), to display the video on the CRT 15, and 
applies is audio output to the audio reproduction unit 1 1 
to produce audio from the speaker 16. 
[0105] As shown in Fig. 7, a memory 19 serving as a 
decoding buffer is connected to the MPEG2 decoder 20. 
[01 06] In a case where MPEG2 decoding is performed 
by hardware, the transport stream filter 33 extracts a 
PCR (Program Clock Reference) that prevailed when 
encoding was carried out on the side of the broadcast- 
ing station. The PCR is latched by a latch 60, as shown 
in Fig. 9. When the latched PCR is the first PCR 
obtained after a channel is switched, the PCR is loaded 
simultaneously in a counter 64, which is counted up by 
the clock from the MPEG2 decoder 20. A subtracter 61 
calculates the difference between the latched PGR and 
the value recorded by the counter 64, and the difference 
is converted to an analog signal by a D/A (digital-to-ana- 
log) converter 62. The D/A converter 62 is adjusted so 
as to indicate a median potential when the difference 
output by the subtracter 61 is zero and operates so as to 
raise the potential when the difference is positive and 



lower the potential when the difference is negative. In 
order to avoid erroneous operation when the output of 
the D/A converter (DAC) 62 exhibits a large fluctuation 
in potential, the output is directed through a low-pass fil- 
s ter (LPF) 63 and input to a frequency adjusting terminal 
of a voltage-controlled oscillator (VCO) 43 that is capa- 
ble of finely varying clock oscillation frequency by a con- 
trol voltage. 

[0107] The VCO 43 outputs the clock of the MPEG2 
w decoder 20. The clock is input to the PCR counter 64 as 
well. 

[0108] Operation is such that the clock output by the 
VCO 43 approaches the clock of the encoder on the 
side of the broadcasting station. This makes it possible 
is to eliminate overflow and underflow of the transport 
buffer even if a broadcast is viewed for a long period of 
time. 

[0109] This arrangement is advantageous when it is 
desired to lighten bus load or when it is desired to 
20 reduce the processing capability of the CPU 13 of per- 
sonal computer 18. 

[01 1 0] A third embodiment of the present invention will 

now be described with reference to Fig. 10. 

[01 1 1 ] In the third embodiment, the present invention 

25 is applied to a digital TV broadcast by terrestrial waves. 
Such a system is planned for the near future. The basic 
hardware is similar to that of the second embodiment 
and only the differences thereof will be described. 
[0112] A parabolic antenna is used for a satellite 

30 broadcast. When a broadcast relies upon terrestrial 
waves, however, use is made of a terrestrial wave 
antenna 21 of the kind that is currently employed in the 
ordinary home. 

[0113] The tuner 2 also is changed from one for digital 

35 satellite broadcasts to one for digital terrestrial broad- 
casts. However, since the output of the tuner 2 is an 
MPEG2 transport stream, all other components of the 
digital broadcast receiving unit 7 and personal computer 
18 are the same as those set forth above. 

40 . [0114] Further, it is expected that the digital terrestrial 
TV broadcasts will furnish high-resolution screen sizes 
on a par with high-definition TV and will not be limited to 
current screen sizes. Accordingly, it is required that the 
MPEG2 decoder in such case be one capable of decod- 

45 ing MP <§> HL (Main Profile at High Level). 

[0115] Thus, in accordance with the present invention, 
a number of effects are obtained. 
[0116] First, necessary packets in an MPEG2-based 
transport stream can be transferred to the system mem- 

so ory of a computer. This facilitates the processing of 
packets by the computer CPU. The reason for this is 
that the packets of an MPEG2 transport stream are fil- 
tered by PID in a digital broadcast receiver and input to 
a FIFO memory, after which the packets are transferred 

55 by a DMA controller to the system memory by DMA via 
the host bus of the computer. 

[0117] Another effect is that the writing of data to an 
IC card and the descrambling of data can be controlled 
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by the CPU of a computer when a subscription broad- 
cast is received. As a result. ECM data can be sent to 
the IC card by the computer CPU and key data for 
descrambling purposes can be taken out of the IC card 
by the computer CPU. The computer CPU can then 
write the key data to a descrambler. 
[01 18] More specifically, in the present invention, data 
is transferred from the computer system memory to a 
FIFO memory via a host bus by an I/O controller and the 
data is converted to a serial signal by an RS-232C. 
[01 19] The data can then be transmitted from the IC 
card interface to the IC card. In addition, the data from 
the IC card is converted to a parallel signal via the IC 
card interface by the RS-232C controller, the data is 
transferred to the FIFO memory and the data is sent to 
the system memory via the host bus by the I/O control- 
ler. The data in the system memory is written to the 
descrambler via the host bus by the I/O controller. 
[0120] As many apparently widely different embodi- 
ments of the present invention can be made without 
departing from the spirit and scope as disclosure herein 
and defined in the appended claims, it is to be under- 
stood that the invention is not limited to the specific 
embodiments thereof. 

Claims 

1 . A system for receiving a digital satellite broadcast in 
an information processing apparatus, comprising: 

(a) filter means (4, 33, 50) for filtering packets, 
by packet ID, from an MPEG2-based transport 
stream (39), which is output by a digital satellite 
broadcast tuner (2; 70), to facilitate section for- 
mation from packets of the MPEG2-based 
transport stream (39) by a CPU ( 1 3) of a com- 
puter (18), filtering being performed after the 
transport stream (39) is descrambled rf the 
broadcast is a subscription broadcast; 

(b) a buffer memory (34) for storing resulting fil- 
tered data, which has been output by said filter 
means (4, 33, 50), until the data can be 
accessed by a host bus (14; 75); and 

(c) DMA control means (35) for transferring, by 
direct memory access, content of said buffer 
memory (34) to a system memory (8) of the 
computer (18) via the host bus (14; 75). 

2. A system receiving a digital broadcast in an infor- 
mation processing apparatus comprising: 

(a) an input/output controller (32) for writ- 
ing/reading the content of the system memory 
(8) obtained from the host bus (1 4; 75) in order 
that data for descrambling may be sent to the 
IC card (5) by the CPU (13) so that this data 
may be read out of the IC card (5); 
"(b) a second buffer memory (31) for temporarily 



storing data sent to the IC card (5); and 
(c) RS-232C control means (30) for transmit- 
ting data in said buffer memory (31) to the IC 
card (5) via an IC card interface (6); 
5 (d) wherein after the data is transmitted to the 

IC card (5), the data for descrambling is read by 
said RS232C control means (30) via the IC 
card interface (6); 

(e) wherein the data read by said RS-232C 
w control means (30) is stored temporarily by 

said second buffer memory (31) until the data 
can be accessed by the host bus (14; 75); and 

(f) wherein the descrambling data (38), which 
has been read out to the system memory (8) 

75 from said second buffer memory (31) via the 

host bus (1 4; 75), is written to said descrambler 
(3) via said input/output controller (32), where- 
upon a digital satellite subscription broadcast is 
descrambled. 

20 

3. The system according to claim 1 or 2, wherein said 
buffer memory (31 ; 34) each comprises a first in 
first out FIFO memory. 

25 4. A system for receiving a digital broadcast in an 
information processing apparatus. 

wherein packets of a descrambled MPEG2- 
based transport stream (39) are assigned video 
and audio IDs as IDs of packets in the MPEG2- 

30 based transport stream (39) set forth in claim 1, 
wherein packets are transferred to a system mem- 
ory (8) of a computer (1 8) by direct memory access, 
wherein a video and audio MPEG2-based 
packetized elementary stream (41) is created from 

35 the packets, which have been transferred to the 
system memory (8). by a CPU (13) of the computer 
(18), 

wherein the packets are decoded by the 
CPU (13), 

40 and wherein the result of decoding video is 

transferred to a video display unit (73) of the com- 
puter (1 8) to display video on a display device (1 5), 
and the result of decoding audio is transferred to an 
audio reproducing unit (74) of the cornputer (18) to 

45 reproduce audio from a speaker (16). 

5. A system for receiving a digital broadcast in an 
information processing apparatus, 

wherein said filter means (4, 33, 50) for filter- 
so ing packets from the MPEG2-based transport 
stream (39) set forth in claim 1 has a special-pur- 
pose filter (33) for video and audio packets among 
the packets of a descrambled MPEG2-based trans- 
port stream (39); 

55 

said fitter (33) for video and audio packets 
allowing only a packetized elementary stream 
to pass, stores this output in an MPEG2-based 
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transport stream buffer (34) and transfers the 
stream to an MPEG2 decoder (20), followed by 
decoding the stream; 

wherein the result of decoding video is trans- 
ferred to a video display unit (10) of a computer 5 
(18) to display video on a display device (15); 
with the result of decoding audio being trans- 
ferred to an audio reproducing unit (1 1) of the 
computer (18) to reproduce audio from a 
speaker (16); 10 
wherein in order to achieve conformity between 
an encoder clock on the side of a broadcasting 
station and a decoder clock on the receiving 
side in said filter means (33), program clock 
reference data, termed PCR data, is filtered in 15 
the filter means (33) for filtering the MPEG2- 
based transport stream (39); and 
wherein a controller (42) of a voltage-controlled 
oscillator VCO (43) has means (61) for obtain- 
ing the difference between a filtered PCR value 20 
and the value of a count (64) of decoder dock 
pulses supplied to the MPEG2 decoder (20), 
performing adjustment in such a manner that 
the PCR value and value of the count (64) will 
agree, and adjusting clock frequency of the 25 
MPEG2 decoder (20) from the voltage-control- 
led oscillator VCO (43). 



an IC card interface (6) for accessing an IC 
card (5); 

communication control means (30) for commu- 
nicating data with said IC card interface (6); 
and 

input/output control means (32) for providing 
access from a CPU (13) of the information 
processing apparatus (18); 
wherein data on said IC card (5) is read in via 
said IC card interface (6) and stored in the 
memory (8) on the side of the computer (18) 
via said communication control means (30) and 
said input/output control means (32), and a sig- 
nal for supplying said descrambler (3) with key 
data (38) for descrambling and a control signal 
(36) for controlling said tuner (2; 70) are output 
by said input/output control means (32); and 
wherein a second buffer (31) is provided 
between said communication control means 
(30) and said input/output control interface 
(32), reading/writing of the IC card (5) and con- 
trol of descrambling being controlled, upon 
receiving subscription broadcast by said CPU 
(13). 



6. The system according to claim 5, wherein a digital 

terrestrial TV broadcast tuner (2) is substituted for 30 
. the digital satellite broadcast tuner (2; 70), and a 
decoder (20) for supporting high-definition-class 
high resolution is substituted for the MPEG2 
decoder (20), so that digital terrestrial TV can be 
viewed by the computer (18). 35 



7. A system for receiving a digital satellite broadcast in 
an information processing apparatus, the system 
. comprising: 

40 

; . . ■ (a) filter means (4, 33, 50) for extracting pack- 
ets having IDs that match a packet ID, termed 
PID, specified in advance, said packets being 
extracted from an MPEG2-based transport 
stream (39) supplied by a digital satellite tuner 45 
(2; 70), subject to via a descrambler (3) for 
descrambling in case of a subscription broad- 
cast; 

(b) a buffer memory (34) for temporarily storing 

a packet output by said filter means (4, 33, 50); so 
and 

(c) DMA control means (35) for transferring, by 
direct memory access, content of said buffer 
memory (34) to a memory (8) of the side of a 
computer (18). ss 



,8. The system according to claim 7, further compris- 
ing: 
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